WHAT'S KNOWN ON THIS SUBJECT: Cross-sectional estimates suggest that one-third of children are enrolled in Medicaid or other public insurance programs. The percentage of children enrolled in Medicaid at any point during childhood, and which children use Medicaid as a longer-term insurance source, is unknown.
Medicaid is an important source of health insurance for children in the United States. In 2010, approximately one-third of children less than 18 years of age were enrolled in Medicaid or other public health insurance programs, according to cross-sectional estimates from the National Health Interview Survey (NHIS). 1 However, because children enroll and disenroll across years, 2 cross-sectional estimates underestimate the percentage of children who rely on Medicaid during their childhood.
To fully understand the impact of Medicaid on child health, it is necessary to examine Medicaid enrollment for the same children over time. The Health Resources and Services Administration' s Bureau of Maternal and Child Health 3 and the Institute of Medicine 4 advocate a life course model of health for children. In this regard, understanding the extent and depth of interaction with Medicaid across childhood may provide a clearer picture of the impact of Medicaid on child health than the more common snapshot descriptions of the pediatric Medicaid population.
Current national surveys used to estimate Medicaid enrollment either are cross-sectional 1 or follow people for short periods (up to 2 1/2 years) and are most often used to create crosssectional estimates. [5] [6] [7] [8] As a result, longitudinal analyses of the Medicaid population on a large scale are rare. [9] [10] [11] [12] [13] The large variations in enrollment patterns that exist between states 2, 14 suggest that nationally representative longitudinal data, rather than data from a subsample of states, are needed to fully reveal the scope of Medicaid. Specifically, the absence of national longitudinal data prevents accurate descriptions of the percentage of children in the United States who rely on Medicaid at any time in their childhood and of the percentage enrolled in Medicaid chronically throughout childhood.
Additionally, the lack of longitudinal, nationally representative Medicaid data prevents full identification of children most likely to rely on Medicaid for a significant part of their childhood. Although characteristics of the Medicaid population have been described using cross-sectional data, these analyses consider all Medicaid enrollees as a homogeneous population, regardless of their enrollment duration. 7, [15] [16] [17] A recently available data source, the NHIS/Medicaid Analytic eXtract (MAX) linked data files, allows national-level examination of the longitudinal patterns of pediatric Medicaid enrollment. This study uses those data to describe cumulative individual-level childhood Medicaid enrollment over a 5-year period rather than describe crosssectional enrollment at a specific time. The duration of Medicaid enrollment over longer periods of childhood (the percentage of children enrolled in Medicaid during all 5 years, rather than only for a single year) was also calculated. We also examined whether children who differ in terms of sociodemographic profiles also have different Medicaid enrollment durations, to better understand the characteristics of children who are more likely to chronically rely on Medicaid.
METHODS
The 2004 NHIS was used to identify children 0 to 13 years of age. Children older than 13 years at their NHIS interview were excluded because these children would become older than 17 if observed for 5 years; the National Center for Health Statistics (NCHS) Ethics Review Board prohibits linkage of Medicaid records beyond 17 years of age for children sampled in the NHIS before their 18th birthday. Additionally, Medicaid enrollment criteria change greatly after 18 years of age.
The NHIS is a nationally representative, cross-sectional population health survey conducted annually by NCHS. It has a multistage sample design with primary sampling units of counties, secondary sampling units of clusters of houses, tertiary sampling units of households, and finally, persons within households. 18 The response rate for the family interview, from which the person-file used in this analysis was derived, was 86.5%. In the family interview, information about children is provided by a knowledgeable adult family member ($18 years of age) residing in the household. 19 The , and $300%), and family income-to-poverty level ratio. Because this is an individual-level longitudinal analysis, the children ages ranged from 0 to 13 years at baseline in 2004 to 4 to 17 years in 2008, the end of the 5-year observation period. Age groups reported throughout this article are at the time of interview in 2004. Additionally, we separately examined children ,12 months in 2004, because newborns may be of particular interest. Highest level of parental education was missing for 3.3%, and health status was missing for 0.1% of linkage-eligible children 0 to 13 years of age. Race or ethnicity was missing for 9.2% of those children, but single imputation values provided by the NHIS were used. Income was missing for 16.8% of the study population, but multiply imputed data for income-to-poverty ratio and family percentage of poverty level provided by NHIS were used for those missing observations. The final study population included 10 463 children for whom data were available for all variables described, although a "missing" category was included for parental education. Observations with missing parental education were retained because children missing those data were enrolled in Medicaid at a significantly higher rate (80.1%) than those without missing data (39.7%); excluding those observations would bias the overall estimates of Medicaid enrollment.
Analyses: Cumulative Medicaid Enrollment
Cumulative enrollment describes the percentage of children enrolled at any point during a stretch of time and was examined as follows. 
Analyses: Duration of Enrollment
Duration of enrollment was defined as the number of years the child was enrolled in Medicaid during the 5-year observation period (2004) (2005) (2006) (2007) (2008) . Children were categorized into those who were never enrolled in Medicaid during the 5 years and those enrolled during 1, 2, 3, 4, or all 5 of those years. For those enrolled during multiple years, whether the years were consecutive was not considered. Duration of enrollment was examined for all children and by the characteristics described earlier.
Statistical Analysis
The sample weights in the 2004 NHIS were adjusted to account for survey respondents who were not linkage eligible in the NHIS using model-based calibration (WTADJUST procedures) in SUDAAN. 21 This approach reweights the data to preserve correct population totals within race and ethnicity, age, and gender cross-stratifications. 22 Analyses were conducted using Stata 12.1 SE (Stata Corp, College Station, TX). The complex survey design of the NHIS was accounted for by using the survey data suite of commands. Multiply imputed data were analyzed using the multiple imputation suite of commands in Stata (StataCorp LP, College Station, TX). x 2 tests were used to determine variation in enrollment duration across categories of each sociodemographic factor. Analysis of variance was used to compare mean poverty level across Medicaid duration categories.
RESULTS

Cumulative Medicaid Enrollment
In 2004, 32.8% of children 0 to 13 years of age were enrolled in Medicaid (Table 1) Finally, this analysis shows that traditionally high-risk subpopulations of US children have substantially more exposure to Medicaid than usual crosssectional estimates suggest. For instance, more than three-quarters of children with parents having less than high school education were enrolled in Medicaid for some period of time during the 5-year study; more than onehalf of all children with low parental education had Medicaid during all 5 years.
Duration of Enrollment
Estimated percentages of children enrolled in Medicaid from this longitudinal analysis are also higher than those from previously published crosssectional studies. For example, unlinked data from the NHIS suggest that ∼29% of children 0 to 17 years of age had public insurance (Medicaid or other state-sponsored health insurance, including CHIP) at the time of interview in 2004. 1 Data from the Medical Expenditure Panel Survey estimate that ∼34% of children 0 to 17 years of age were enrolled in Medicaid at some point in 2004. 7 The recognition that more children rely on Medicaid at some point in childhood than are indicated using cross-sectional estimates suggests that
Medicaid plays a greater role in covering child health care than previously described. This may be even more important given increases in Medicaid enrollment after the 2008 expansion. 8 These data also provide an understanding of the Medicaid population at a more granular level rather than as a single entity. Longitudinal analysis of Medicaid enrollment shows differences in the characteristics of children enrolled in Medicaid chronically compared with those enrolled for only a short time. In general, children with traditionally high-risk sociodemographic characteristics are more likely to have long-term reliance on Medicaid. For instance, ∼40% of US children in suboptimal health were on Medicaid during all 5 years of the study period, compared with ,20% of children in excellent or very good health, suggesting that Medicaid is responsible for the ongoing care of much of the sick pediatric population. This has implications for planning of Medicaid services. An improved understanding of subpopulation characteristics may help as policymakers consider the best means of enrolling and retaining Medicaid-eligible children in Medicaid programs.
This study did not examine the amount of enrollment and disenrollment (socalled churning), or Medicaid coverage gaps, as other studies have. 2, 9, 11, 12 In this analysis, it is possible that children with Medicaid enrollment during a year disenrolled and reenrolled within that year. However, recent research shows that 72% of children less than 19 years old enrolled in Medicaid in 2007 were enrolled for the entire year, and 8% had 2 or more periods of enrollment in the year. 23 This suggests that most children in our analysis categorized as having Medicaid in a particular year had Medicaid for the entirety, or at least most, of that year. Even given some degree of undocumented lapses in coverage, these results indicate that for most children enrolled in Medicaid, it is not a short-term event. These data may be useful for policymakers considering providing continuous eligibility or considering changing the duration of continuous eligibility in their state.
This study has several limitations. 
